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(54) ACCESS SYSTEM FOR EEPROM 
(57)Abstract: 

PURPOSE: To lessen the number of times of writing by checking rewriting of the same 
data on the occasion of writing in EEPROM. 

CONSTITUTION: In response to a write request from another host, an R/W control 
circuit 2 sets E2PROM 1 in a read modify mode, makes *CS (chip select signal) active 
and sets a read cycle. Addresses AO to A7 to be written are inputted to the E2PROM 
1. Thereby a read register 3 is made to hold data DO to D7 at the time of the read 
cycle. A comparator circuit 4 compares these data with data WD0 to WD7 to be 
written. Only when they are not coincident, the R/W control circuit 2 makes a signal 
*WE in the next write cycle and writing is made in the E2PROM 1. In the case when 



they are coincident, *WE is not made active and the writing in the E2PROM is stopped. 
Accordingly, no rewriting of the same data is executed and thus the number of times 
of writing of data can be lessened to the necessary minimum. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Data are held even if it writes in and carries out power off of the data 
electrically. EEPROM which can be read (1), The lead register which reads from this 
EEPROM (1) and holds data (3), Whether the data held to this lead register (3) and the 
data which it is going to write in the same field are the same, and the comparator 
circuit to compare (4), The data read from the EEPROM (1) concerned are made to 
hold to the above-mentioned lead register (3) corresponding to the write request to 
EEPROM (1) of data. At the time of the notice of the purport which compares and is in 
agreement with the above-mentioned comparator circuit (4), the data held to the lead 



register (3) concerned, and the data which it is going to write in The EEPROM access 
method characterized by having the read/write control circuit (2) which writes data in 
EEPROM (1) at the time of the notice of the purport which stops writing data in 
EEPROM (1) and carries out an inequality on the other hand. 

[Claim 2] The EEPROM access method according to claim 1 characterized by 
constituting so that the data read by the read cycle of the lead modification function 
of Above EEPROM (1) may be held to the above-mentioned lead register (3) and data 
may be written in in the continuing light cycle only at the time of the above-mentioned 
inequality. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the EEPROM access method which 
writes data in EEPROM. Since the count which writes data in EEPROM has a limit, to 
inhibit the rewrite of the same data, to reduce the count of writing as much as 
possible, and to abolish generating of the error by limit of the count of writing etc. is 
desired. 
[0002] 

[Description of the Prior Art] Conventionally, as a storage holding data, floppy 
equipment and RAM are used for the battery back-up at the time of power off, 
carrying out. It will become expensive when there is little amount of data. 
[0003] For this reason, when there is little amount of data, data are written in 
electrically, even if it disconnects a power source, those contents are held and 
EEPROM which is the memory which can be read is used. This EEPROM is used as 
read-only memories, such as a boot ROM of a processor. This EEPROM has a limit in 
the count of writing while time amount requires a write cycle with about 10ms from on 
that property. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it cannot be used for the 
application which writes in and uses data frequently since EEPROM mentioned above 
has a limit in the count of writing, it is suitable for the application used as a read-only 
memory possible rewriting of data and usually read-only like the boot ROM mentioned 
above. However, there was a limit of the count of writing and there was a problem that 
a limit will arise in use. For this reason, to ease a limit of the substantial count of 
writing of data is desired. 

[0005] In order that this invention may solve these problems, in case it writes data in 



EEPROM, it inhibits the rewrite of the same data, and aims at aiming at relaxation of a 

limit of the count of writing. 

[0006] 

[Means for Solving the Problem] With reference to drawing 1 , The means for solving a 
technical problem is explained. In drawing 1 , even if EEPROM1 writes in and carries 
out power off of the data electrically, it holds data, and it is the memory which can be 
read. 

[0007] that the read/write control circuit 2 writes data in EEPROM 1 only when the 
data read from EEPROM1 are made to hold to the lead register 3 or the notice of the 
purport which compares and carries out the inequality of the data which the lead 
register 3 held, and the data which it is going to write in by the comparator circuit 4 is 
received **** — etc. — it carries out. 

[0008] The lead register 3 holds the data read from EEPROM 1 . A comparator circuit 4 
compares whether the data held to the lead register 3 and the data which it is going to 
write in the same field are the same. 
[0009] 

[Function] He is trying for this invention to write data in EEPROM 1 only at the time of 
the notice of the purport which compares and carries out the inequality of the data 
which were made to hold the data which the read/write control circuit 2 read from 
EEPROM1 to the lead register 3 corresponding to the write request to EEPROM1 of 
data, and the lead register 3 held, and the data which it is going to write in by the 
comparator circuit 4, as shown in drawing 1 . 

[0010] Under the present circumstances, he holds the data read by the read cycle of 
the lead modification function of EEPROM 1 to the lead register 3, and is trying to 
write data in EEPROM1 in the continuing light cycle only at the time of an inequality. 
[0011] Therefore, in case data are written in EEPROM1, it becomes possible by 
inhibiting the rewrite of the same data to reduce the count of writing of the data to 
EEPROM. 
[0012] 

[Example] Next, the configuration and actuation of the example of this invention are 
explained to a detail one by one using drawing 1 and drawing 2 . 

[0013] Drawing 1 shows 1 example block diagram of this invention. In drawing 1 , even 
if EEPROM1 writes in and carries out power off of the data electrically, it holds data, 
and it is the memory which can be read. As shown in (b) of drawing 1 , this EEPROM1 
can have a lead modification function, can have a light cycle after a read cycle, and 
can usually be written in now following read-out. 

[0014] that the read/write control circuit 2 writes data in EEPROM1, or reads them 
**** — etc. — writing data in the same field (address) in the light cycle which is the 
control circuit to carry out, is made to hold the data led from EEPROM 1 by the read 
cycle of the lead modification function of (b) of drawing 1 to the lead register 3 here, 



or continues **** — etc. — it carries out. Under the present circumstances, when 
the data led by the read cycle held to the lead register 3 and the data which it is going 
to write in from now on are in agreement the writing of data is stopped, and reduction 
of the count of writing is aimed at. 

[001 5] The lead register 3 holds temporarily the data read from EEPROM1 at the time 
of a read cycle. A comparator circuit 4 compares whether the data held to the lead 
register 3 and the data which it is going to write in from now on are in agreement. 
[0016] Next, actuation of the configuration of (a) of drawing 1 is explained using the 
timing diagram of (b) of drawing 1 . 

(1) The read/write control circuit 2 receives a write request from the host besides 
illustration. 

[0017] (2) Corresponding to the write request of (1), the read/write control circuit 2 
sets EEPROM1 as lead modification mode, activates *CS, and makes it ** read cycle 
of (b) of drawing 1 . Under the present circumstances, the addresses A0-A7 which it 
is going to write in are inputted into EEPROM1. Thereby, data D0-D7 are led from the 
address which it is going to write in, and it is made to hold as lead data to the lead 
register 3 at the time of ** read cycle. 

[0018] (3) Distinguish whether by (2), the lead data made to hold to the lead register 3 
and the data WD0-WD7 which it is going to write in are inputted into a comparator 
circuit 4, and it is in agreement. 

(4) Only when it turns out to be inharmonious at (3), the read/write control circuit 2 
activates light signal *WE in the following ** light cycle, and writes data in EEPROM1. 
On the other hand, when proved by (3) that it is coincidence, the read/write control 
circuit 2 does not activate light signal *WE in the following ** light cycle, and stops 
writing data in EEPROM1. 

[0019] Only when not in agreement [ with the above / from the address which it is 
going to write in from EEPROM1 / as compared with the data which are going to read 
data and it is going to write in ] corresponding to a write request, by writing data in 
EEPROM1, performing the re-writing of the same data is lost and it becomes possible 
to reduce the count of writing of data to necessary minimum. 

[0020] Next, actuation of the configuration of (a) of drawing 1 is explained to a detail 
using the timing diagram of drawing 2 . In drawing 2 , **s are the addresses A0-A7. 
This is the addresses A0-A7 inputted in order to write data in EEPROM1. 
[0021] ** It is a write request signal and is the write request signal inputted into the 
read/write control circuit 2 from the host besides illustration. ** It is *CS (chip 
select) signal and is the signal which chooses the chip of the arbitration of EEPROM1. 
[0022] ** It is lead data and is data (lead data) read from EEPROM1. ** It is a lead 
register and hold temporarily the lead data read from EEPROM1. 

[0023] ** It is the light data WD0-WD7, and is data (light data WD0-WD7) which had 
the write request in EEPROM1 from the host. ** It is the comparison output of 



coincidence and is a signal (H level) when lead data and light data are inputted into a 
comparator circuit 4 and both are in agreement, since the same data are already 
written in EEPROM1 and it is not necessary to perform re-writing, when this lead data 
and light data are in agreement — ** light signal *WE — being active (L level) — it 
does not carry out and stops writing data in EEPROM1. 

[0024] On the other hand, it is the comparison output of an inequality, and ** inputs 
lead data and light data into a comparator circuit 4, and is a signal (L level) in case 
both are inequalities, since the same data are not written in EEPROM1 and it is 
necessary to write in data, when this lead data and light data are inequalities — (10) 
light signals *WE — being active (L level) — it carries out and data are written in 
EEPROM1. 

[0025] Next, actuation is explained. 

(1) As a write request from a host, while inputting the ** addresses A0-A7 into 
EEPROM1, make the write request signal of ** into L level. 

[0026] (2) ***CS to which a chip select signal corresponds — being active (L level) — 
carry out. 

(3) Lead data are read from EEPROM1 which corresponds by (1) and (2) (read cycle of 
(b) of drawing 1 ). 

[0027] (4) ** lead data are made to hold to the lead register 3, and compare light data 
in a comparator circuit 4, for example, in the case of the comparison output of 
coincidence of**, don't activate ***WE, and end (since lead data and light data were 
the same and it is not necessary to write in EEPROM1, the writing of light data is 
stopped). 

[0028] (5) On the other hand, ** lead data are made to hold to the lead register 3, and 
compare light data in a comparator circuit 4, for example, in the case of the 
comparison output of the inequality of**, activate (10) *WE, and write ** light data in 
EEPROM1 (since lead data and light data were not the same and it is necessary to 
write in EEPROM1, light data are written in). 

[0029] By the above, corresponding to the write request of data, when the lead data 
and light data which were led from EEPROM1 with lead modification mode are in 
agreement, the writing to EEPROM1 is stopped, and on the other hand, light data are 
written in EEPROM1 at the time of an inequality. This becomes possible to reduce the 
count of writing to EEPROM1 to necessary minimum. 
[0030] 

[Effect of the Invention] Since the configuration which inhibits the rewrite of the same 
data is adopted according to this invention in case data are written in EEPROM1 as 
explained above, the count of writing of the data to EEPROM is reducible to necessary 
minimum. Thereby, the count of writing of EEPROM is used effectively for the 
maximum, and memory holding the data written in even if it carried out powering off by 
low cost can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is 1 example block diagram of this invention. 
[Drawing 2] It is the timing diagram of this invention. 
[Description of Notations] 
1:EEPROM 

2: Read/write control circuit 

3: Lead register 

4: Comparator circuit 
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(54) EEPROM DEVICE 
(57)Abstract: 

PURPOSE: To reduce a data rewrite time by erasing a data of a memory cell only 
when a data written newly is different from the data written already in the address 
location and writing a new data to save the time required for the write of data without 
change. 

CONSTITUTION: When an input data is coincident with a read data, no rewrite of data 
is executed and the time required for the erase and write is omitted. When the input 
data is not coincident with the read data, an output of a gate circuit 9 goes to a high 
level and an erase circuit 10 is operated. Then, the data in a memory cell 
corresponding to the address signal applied for the case is erased by 8-bits at the 
same time. Then, a write circuit 11 is operated by a pulse outputted from the erase 
circuit 10 at the end of data erase so that the new input data is written in the erased 
memory cell. Thus, the rewrite time reguired for the entire EEPROM device is reduced 



remarkably. 
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